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Abstract
AIM: To investigate diffusion-weighted imaging (�WI) 
and positron emission tomography and computed to-
mography (�ET/CT) with Ⅳ contrast for the preopera-
tive evaluation of pelvic lymph node (LN) metastasis in 
uterine cancer.

METHODS: Twenty-five patients with endometrial or 
cervical cancer who underwent both �WI and �ET/CT 
before pelvic lymphadenectomy were included in this 
study. For area specific analysis, LNs were divided into 
eight regions: both common iliac, external iliac, internal 
iliac areas, and obturator areas. The classification for 
malignancy on �WI was a focally abnormal signal in-
tensity in a location that corresponded to the LN chains 
on the T1WI and T2WI. The criterion for malignancy on 
�ET/CT images was increased tracer uptake by the LN. 

RESULTS: A total of 36 pathologically positive LN ar-
eas were found in 9 patients. With �WI, the sensitivity, 
specificity, positive predictive value, negative predictive 
value and accuracy for detecting metastatic LNs on an 
LN area-by-area analysis were 83.3%, 51.2%, 27.3%, 
93.3% and 57.0%, respectively, while the correspond-
ing values for �ET/CT were 38.9%, 96.3%, 70.0%, 
87.8% and 86.0%. Differences in sensitivity, specificity 
and accuracy were significant (� < 0.0005).

CONCLUSION: �WI showed higher sensitivity and 
lower specificity than PET/CT. Neither DWI nor PET/CT 
were sufficiently accurate to replace lymphadenectomy. 

© 2012 Baishideng. All rights reserved.

Key words: Uterine cancer; Lymph node metastasis; Ma-
gnetic resonance imaging; �iffusion-weighed imaging; 
�ositron emission tomography and computed tomography

Peer reviewers: Feng Chen, MD, PhD, Professor, Department 
of Radiology, Zhong Da Hospital, Southeast University, 87 Ding 
Jiaqiao, Nanjing 210009, Jiangsu Province, China; Mohamed 
Abou El-Ghar, MD, Department of Radiology, Urology and Ne-
phrology center-Mansoura University, 72 El-gomhoria st, Man-
soura 35516, Egypt

Kitajima K, Yamasaki E, Kaji Y, Murakami K, Sugimura K. 
Comparison of DWI and PET/CT in evaluation of lymph node 
metastasis in uterine cancer. World J Radiol 2012; 4(5): 207-214  
Available from: URL: http://www.wjgnet.com/1949-8470/full/
v4/i5/207.htm  DOI: http://dx.doi.org/10.4329/wjr.v4.i5.207

INTRODUCTION
The International Federation of  Gynecology and Obstet-
rics has described the most widely accepted staging system 
for uterine cervical and endometrial cancer, and staging 
is defined in terms of  the results of  exploratory lapa-
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rotomy, total abdominal hysterectomy, bilateral salpingo-
oophorectomy, pelvic and paraaortic lymphadenectomy, 
and peritoneal cytology[1]. Prognosis depends on patho-
logical stage, tumor grade and histology, and the extent of  
lymph node (LN) metastasis[2-7]. The latter is an important 
prognostic factor, and the survival rates of  patients with 
nodal metastases are significantly lower than those of  pa-
tients without such metastases[2-7]. Surgical LN assessment 
is the gold standard for the diagnosis of  LN metastasis[8], 
but is highly specialized and increases the time and cost 
of  diagnosis, with an increased risk of  immediate and 
delayed complications to the patient. If  the presence of  
metastases to LNs could be determined pre-operatively, 
this would prevent unnecessary lymphadenectomy and al-
low the extent of  surgery to be tailored to each individual. 
Therefore, a noninvasive technique that accurately identi-
fies LN metastasis would be valuable.

Computed tomography (CT) and magnetic resonance 
imaging (MRI) are widely used to assess LNs of  patients 
with malignant tumors, including uterine cancer. The 
identification of  metastatic LNs by both CT and MRI is 
based on measurements of  node size, with a short-axis 
diameter greater than 8-10 mm being the most widely 
accepted criterion for diagnosis of  nodal involvement. 
However, these morphological imaging techniques have 
very low sensitivity: the sensitivity rate for the detection 
of  LN metastasis in endometrial cancer is between 27% 
and 66%, while the specificity rate is between 73% and 
99%[9-14]. The corresponding rates for LN metastasis in 
uterine cervical cancer are between 30% and 73% and 
between 44% and 93%[13,15-20].

More recently, various functional imaging modalities 
have been used to assess LNs in patients with malignant 
tumors. These modalities include diffusion-weighted im-
aging (DWI) of  MRI, MRI with ultrasmall superparamag-
netic iron oxide (USPIO)[13,21,22], and positron emission 
tomography and CT (PET/CT) using 18F-fluorodeoxy-
glucose (FDG). To date, there have been three reports 
on apparent diffusion coefficient (ADC) obtained with 
DWI for the detection of  LN metastasis[23-25] and several 
on PET/CT[20,26-31] for uterine cancer. To the best of  our 
knowledge, there have been no studies comparing the di-
agnostic accuracy of  DWI and PET/CT for preoperative 
evaluation of  LNs in patients with uterine cancer. Our 
purpose was thus to evaluate the validity of  DWI for such 
evaluation and compare the validity parameters for DWI 
with those for PET/CT.

MATERIALS AND METHODS
Subjects
A total of  25 consecutive patients, 15 with endometrial 
cancer and 10 with cervical cancer (age range: 45-67 years, 
mean age: 56 years) underwent DWI and PET/CT exam-
inations at Dokkyo Medical University Hospital between 
October 2007 and August 2008 before undergoing total 
abdominal hysterectomy, bilateral salpingo-oophorecto-
my, and pelvic lymphadenectomy with or without para-

aortic lymphadenectomy for histopathologically proven 
uterine cancer. Cancer staging of  the 15 endometrial can-
cer patients showed there were 7 patients with stage Ⅰ, 5 
with stage Ⅱ and 3 with stage Ⅲ. Cancer staging of  the 
10 cervical cancer patients resulted in 6 with stage Ⅰ and 
4 with stage Ⅱ. The time interval between MRI scan and 
surgical treatment was 2 to 14 d (mean: 9 d). The time in-
terval between PET/CT scan and surgical treatment was 
3 to 20 d (mean: 10 d). The time interval between MRI 
scan and PET/CT scan was 2 to 15 d (mean: 8 d).

Diffusion-weighted MR study
MRI was performed using a 1.5-Tesla MR scanner (Mag-
netom Symphony Syngo Vision; Siemens AG, Erlangen, 
Germany) using a phased array pelvic coil for signal 
reception. Routine pelvic MR images were acquired as 
follows: axial T1-weighed spin-echo images [repetition 
time (TR)/echo time (TE): 700/8.5 ms; slice thickness/
intersection gap: 5/1 mm; matrix: 320 × 256; field of  
view (FOV): 250 mm × 250 mm]; and axial and sagittal 
T2-weighted turbo-spin-echo images (TR/TE: 4500/95 
ms, slice thickness/intersection gap: 5/1 mm, echo train 
length: 11, matrix: 320 × 256, FOV: 250 mm). Axial DWI 
of  the pelvis was performed during free breathing and by 
using a Stejskal-Tanner spin-echo echo-planar imaging se-
quence with the following parameters: TR/TE: 3500/88 
ms; flip angle: 90°; NEX: 6; b-value: 0, 1000 s/mm2; 
readout band bandwidth: 1184 Hz/pixel; matrix: 144 × 
128; FOV: 350 mm × 350 mm; and slice thickness/gap: 
5/1 mm, acceleration factor: two. Motion probing gradi-
ent pulses were placed in the three orthogonal planes. 
0.1 mmol/kg of  gadopentetate dimeglumine (Magnevist, 
Bayer Health Care Pharmaceuticals, Osaka, Japan) was 
administered intravenously after DWI and followed by 
axial and sagittal T1-weighed spin-echo imaging [TR/TE: 
700/8.5 ms; slice thickness/intersection gap: 5/1 mm; 
matrix: 320 × 256; FOV: 250 mm].

PET/CT study
Whole-body PET/CT imaging was performed using a 
PET/CT scanner (Biograph, Sensation 16 PET/CT sys-
tem, Siemens AG). CT covered a region ranging from the 
meatus of  the ear to the mid thigh. The technical param-
eters of  the 16-detector row helical CT scanner were a 
gantry rotation speed of  0.5 s and a table speed of  24 mm 
per gantry rotation. The PET component of  the com-
bined imaging system had an axial view of  16.2 cm (per 
bed position) with an interslice spacing of  3.75 mm at one 
bed position and provided an image from the meatus of  
the ear to the mid thigh at 6-7 bed positions. The trans-
axial FOV and pixel size of  the PET images reconstructed 
for fusion were 58.5 cm and 4.57 mm, respectively, with 
a matrix size of  128 × 128 and spatial resolution of  4.5 
mm. To avoid artifacts caused by the urinary tract, pa-
tients were asked to drink 1000 mL of  water 1-2 h prior 
to image acquisition, and to void just before the start of  
acquisition. No urinary bladder catheterization was used. 
After at least 4 h of  fasting, patients received an intrave-
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nous injection of  4.0 MBq/kg body weight of  FDG. The 
blood glucose levels of  all patients were checked before 
FDG injection and none showed a blood glucose level of  
more than 8.9 mmol/L.

About 50 min later, initially unenhanced low-dose CT 
was performed at 140 kV and 40 mA for attenuation cor-
rection of  PET images. A half-body emission PET scan 
was performed immediately after the low-dose CT, with a 
3 min acquisition per bed position and a three-dimension-
al acquisition mode. Attenuation-corrected PET images 
were reconstructed with an ordered-subset expectation 
maximization iterative reconstruction algorithm (8 sub-
sets, 3 iterations). Finally, diagnostic contrast-enhanced 
full-dose CT was performed with the same axial coverage 
at 140 kV and 230 mA and with a 2 mm slice thickness. 
Intravenous administration of  a total volume of  150 mL 
(maximum) or 2 mL/kg of  iodinated contrast material 
(Iomeprole 300; Eisai, Tokyo, Japan) by means of  power 
injection at a rate of  2.5 mL/s was performed, and scans 
of  the neck/thorax, upper/middle abdomen, and lower 
abdomen/pelvis regions were started at 45, 75 and 90 s, 
respectively, after injection. No oral contrast agent was 
administered. PET, CT, and fused PET/CT images were 
generated for review on a computer workstation (AZE 
Virtual Place Version 3.0035; Azemoto, Tokyo, Japan).

Image analysis
MRI was prospectively interpreted through consensus 
by two experienced radiologists (readers A with 10 and B 
with 21 years of  experience with pelvic MRI) who had no 
knowledge of  either the clinical data or any other imag-
ing results. All DWI was performed with black-and-white 
reserved-contrast display. The classification of  LNs on 
DWI as cancer-positive was based on the presence of  fo-
cally abnormal signal intensity on the DWI in a location 
that corresponded to the LN chains on the enhanced 
T1WI and T2WI. Because the quantitative ADC value for 
differentiation of  malignant from benign LNs in uterine 
cancer is reportedly controversial[23-25], LNs in our series 
were classified as malignant or benign on the basis of  vi-
sual criteria on DWI, independently of  either ADC value 
or size.

PET/CT images were prospectively interpreted through 
consensus by two experienced radiologists (readers C 
with 5 and D with 7 years of  experience with PET/CT) 
who had no knowledge of  either the clinical data or 
any other imaging results. The classification of  LNs on 
PET/CT as cancer-positive was based on the presence 
of  a focal increase in FDG uptake on the PET images 
in a location that corresponded to the LN chains on 
the CT images and relative to the uptake in comparable 
normal structures or surrounding tissue with the exclu-
sion of  physiological bowel, vessels, and urinary activity. 
LNs were graded as malignant or benign on the basis of  
functional criteria, independent of  node size. LNs with 
focally increased tracer uptake were deemed positive 
for metastatic spread, even if  their short-axis diameter 
was smaller than 1 cm. Conversely, LNs with no detect-

able tracer uptake were deemed negative for metastatic 
spread, even if  their short-axis diameter was larger than 
1 cm. Semiquantitative analysis to determine a standard-
ized value for FDG uptake in the nodal lesions was not 
performed in our series, in line with the PET/CT image 
analysis method of  several other studies[26-31]. 

Surgical procedures and histopathological evaluation
Surgery, including total abdominal hysterectomy, bilateral 
salpingo-oophorectomy, and pelvic lymphadenectomy 
with or without paraaortic lymphadenectomy, as well as 
peritoneal cytology, was performed by two experienced 
gynecologic oncologists with knowledge of  the MRI and 
PET/CT results. Paraaortic lymphadenectomy was also 
performed for 14 patients in a systematic manner and in 
association with sampling of  all LN groups. All harvested 
LNs were grouped according to the name of  the adjacent 
vessel (both common iliac arteries, both external iliac 
arteries, both internal iliac arteries and both obturator ar-
teries).

The surgical specimens were histopathologically evalu-
ated as whole-mount specimens and with standard histo-
morphometric techniques. All LNs were sliced, routinely 
processed, stained with hematoxylin eosin, and examined 
microscopically by an experienced pathologist, who was 
blinded to the imaging results. The presence or absence 
of  metastases in all removed LNs was recorded.

Statistical analysis
Patient-based and area-by-area analyses were generally 
performed with reference to the consensus verdicts. Sen-
sitivity, specificity, positive predictive value (PPV), nega-
tive predictive value (NPV), and accuracy were calculated 
by means of  standard statistical formulas. McNemar’s 
test was used to determine statistical significance of  dif-
ferences between DWI and PET/CT interpretations. A P 
value < 0.05 was regarded as statistically significant.

RESULTS
Metastatic LNs were identified in 9 of  25 patients (36%) 
in 36 of  the 200 LNs regions (18%) that were examined 
histopathologically.

Node-based analysis
The 36 metastatic LN regions consisted of  the common 
iliac (n = 7), external iliac (n = 7), internal iliac (n = 10), 
and the obturator fossa (n = 12). DWI was true-positive 
for 30 of  the 36 metastatic node groups and true-
negative for 84 of  the 164 non-metastatic node groups. 
PET/CT was true-positive for 14 of  the 36 metastatic 
node groups and true-negative for 158 of  the 164 non-
metastatic node groups. For all LN groups, the sensitivity, 
specificity, PPV, NPV, and accuracy of  DWI vs PET/CT 
for the detection of  pelvic metastatic LNs were 83.3% vs 
38.9%, 51.2% vs 96.3%, 27.3% vs 70.0%, 93.3% vs 87.8% 
and 57.0% vs 86.0%, respectively (Table 1). The differ-
ences between DWI and PET/CT were significant for 
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sensitivity (P = 0.00 018), specificity (P < 0.0001) and 
accuracy (P < 0.0001) (McNemar’s test). Table 2 shows a 
region-based comparative analysis of  DWI and PET/CT. 
For metastatic LNs with a short axis diameter of  9 mm 
or less, DWI and PET/CT showed a detection sensitivity 
of  75% (18/24) and 16.7% (4/24), and with a diameter 
of  10 mm or greater the corresponding values were 
100% (12/12) and 83.3% (10/12) (Table 3).

Patient-based analysis
DWI was true-positive for nodal metastases for 8 of  9 
patients with LN metastasis and true-negative for 7 of  
16 patients without node metastasis. PET/CT was true-
positive for nodal metastases in 4 of  9 patients with node 
metastasis and true-negative in 15 of  16 patients without 

node metastasis. A patient-by-patient comparison dem-
onstrated that the sensitivity, specificity, PPV, NPV, and 
accuracy of  DWI vs PET/CT for the detection of  pelvic 
metastatic LNs were 88.9% vs 44.4%, 43.8% vs 93.8%, 
47.1% vs 80.0%, 87.5% vs 75.0% and 60.0% vs 64.0%, re-
spectively (Table 1). Although the differences in sensitivity 
and accuracy between DWI and PET/CT were not statis-
tically significant (P = 0.134 and P = 0.434, respectively, 
McNemar’s test), the difference in specificity reached 
statistical significance (P = 0.0133, McNemar’s test). Table. TableTable 
4 shows patient-stage based analysis. Representative cases 
are shown in Figures 1 and 2.

DISCUSSION
A noninvasive technique that can accurately identify LN 
metastasis in malignant tumors would be beneficial for 
improving treatment management. To differentiate malig-
nant from benign LNs, cross-sectional imaging techniques 
based on node size measurements, with a short-axis di-
ameter of  8-10 mm the widely accepted size criterion for 
LN metastasis, are used for both CT and MRI, but these 
morphological imaging modalities are not satisfactory[9-20].

To the best of  our knowledge, ours is the first study 
to compare the diagnostic accuracy of  DWI and PET/
CT for preoperative evaluation of  LNs in patients with 
uterine cancer. For our series, DWI showed high sensi-
tivity and low specificity, whereas PET/CT showed low 
sensitivity and high specificity.
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Table 2  Region-based diagnostic accuracy of diffusion-
weighted imaging and positron emission tomography and 
computed tomography  n  (%)

DWI: Diffusion-weighted imaging; PET/CT: Positron emission tomogra-
phy and computed tomography; LNs: Lymph nodes.

Sensitivity Specificity Accuracy

Common iliac LNs
   DWI (n = 50)     6/7 (85.7) 22/43 (51.2) 28/50 (56.0)
   PET/CT (n = 50)     3/7 (42.9) 41/43 (95.3) 44/50 (88.0)
External iliac LNs
   DWI (n = 50)     6/7 (85.7) 22/43 (51.2) 28/50 (56.0)
   PET/CT (n = 50)     3/7 (42.9) 41/43 (95.3) 44/50  (88.0)
Internal iliac LNs
   DWI (n = 50)   8/10 (80.0) 20/40 (50.0) 28/50 (56.0)
   PET/CT (n = 50)   4/10 (40.0) 39/40 (97.5) 43/50 (86.0)
Obturator LNs
   DWI (n = 50) 10/12 (83.3) 20/38 (52.6) 30/50 (60.0)
   PET/CT (n = 50)   4/12 (33.3) 37/38 (97.4) 41/50 (82.0)

Table 1  Overall patient- and region-based diagnostic accuracy of diffusion-weighted imaging and positron emission tomography and 
computed tomography  n  (%)

Sensitivity  Specificity  PPV NPV Accuracy

Patient-based DWI (n = 25)     8/9 (88.9)       7/16 (43.8)     8/17 (47.1)         7/8 (87.5)     15/25 (60.0)
PET/CT (n = 25)     4/9 (44.4)     15/16 (93.8)       4/5 (80.0)     15/20 (75.0)     16/25 (64.0)
Region-based DWI (n = 200) 30/36 (83.3)   84/164 (51.2) 30/110 (27.3)     84/90 (93.3) 114/200 (57.0)
PET/CT (n = 200) 14/36 (38.9) 158/164 (96.3)   14/20 (70.0) 158/180 (87.8) 172/200 (86.0)

DWI: Diffusion-weighted imaging; PET/CT: Positron emission tomography and computed tomography; PPV: Positive predictive value; NPV: Negative 
predictive value.

Table 3  Node-based sensitivity of diffusion-weighted imaging 
and positron emission tomography and computed tomography 
according to the node size  n  (%)

Node size (mm) DWI PET/CT

1-9 18/24 (75.0)   4/24 (16.7)
10-18   12/12 (100.0) 10/12 (83.3)
Total 30/36 (83.3) 14/36 (38.9)

DWI: Diffusion-weighted imaging; PET/CT: Positron emission tomogra-
phy and computed tomography.

Table 4  Patient-stage based diagnostic accuracy of diffusion-
weighted imaging and positron emission tomography and 
computed tomography  n  (%)

Sensitivity Specificity Accuracy

Stage Ⅰ
   DWI (n = 13) 1/2 (50.0)    5/11 (45.5)   6/13 (46.2)
   PET/CT (n = 13) 0/2 (42.9)    11/11 (100.0) 11/13 (84.6)
Stage Ⅱ
   DWI (n = 9)   4/4 (100.0)      2/5 (40.0)     6/9 (66.7)
   PET/CT (n = 9) 2/4 (50.0)      4/5 (80.0)     6/9 (66.7)
Stage Ⅲ
   DWI (n = 3)   3/3 (100.0) 0/0 (0)   3/3 (100.0)
   PET/CT (n = 3) 2/3 (66.7) 0/0 (0)     2/3 (66.7)

DWI: Diffusion-weighted imaging; PET/CT: Positron emission tomogra-
phy and computed tomography.
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DWI is a technique for evaluating the rate of  micro-
scopic water diffusion in tissues and has recently been 
used in oncologic imaging for the depiction and char-
acterization of  tumors as well as for differentiating be-
nign from malignant lesions in various kinds of  tumors 
including uterine cancer[32-34]. In general, water molecule 
diffusion is more restricted in malignant than normal tis-
sue, probably because malignant tissue has greater cellular 
density and less extracellular space. DWI can thus show 
high sensitivity for detection of  small lesions such as peri-
toneal dissemination[35], and liver metastasis[36]. However, 
DWI not only visualizes pathological areas in malignant 
lesions but also benign pathologies with restricted diffu-
sion such as abscesses, neurogenic tumors, epidermoid 
cysts, and several normal structures, that is brain, salivary 
glands, tonsils, spleen, gallbladder, small intestine/small 
intestinal contents, colon, adrenal glands, prostate, tes-
tes, penis, endometrium, ovaries, spinal cord, peripheral 
nerves, bone marrow and LNs[32]. Because normal LNs 
often exhibit high signal intensity due to high cellular 
density, the specificity for detection of  LN metastasis by 
visual DWI analysis is low as was confirmed in our series.

The quantitative ADC value is reportedly controversial 
for differentiating malignant from benign LNs in uterine 
cancer[23-25]. Kim et al[23] demonstrated that the ADC values 
for metastatic LNs (0.756 ± 0.114 × 10-3 mm2/s) are sig-
nificantly lower than those for nonmetastatic LNs (1.002 

± 0.186 × 10-3 mm2/s) of  patients with cervical cancer. 
Lin et al[24] showed that the ADC values for metastatic 
LNs (0.83 ± 0.15 × 10-3 mm2/s) are higher than those for 
nonmetastatic LNs (0.75 ± 0.19 × 10-3 mm2/s) of  patients 
with cervical and endometrial cancer. In addition, Nakai 
et al[25] provided evidence that the ADC values for meta-
static LNs (1.4 ± 0.4 × 10-3 mm2/s) and nonmetastatic 
LNs (1.3 ± 0.24 × 10-3 mm2/s) were almost the same for 
patients with uterine cancer and sarcoma. We therefore 
assume that ADC analysis for the preoperative evaluation 
of  LN metastasis in patients with uterine cancer is not 
acceptable so that ADC analyses were not performed in 
our study.

There have been several reports demonstrating the ac-
curacy of  FDG-PET/CT for detecting LN metastasis in 
uterine cancer[20,26-31]. They revealed the sensitivity, specific-
ity, and accuracy of  PET/CT on region-specific analyses 
were 36%-72%, 88%-99% and 84%-99%, respectively, 
and that corresponding values for patient-based analyses 
were 41%-77%, 56%-100% and 76%-89%. PET/CT 
thus tends to show low sensitivity and high specificity 
as was also seen in our series. Because tiny LNs tend to 
show smaller standardized uptake value than real values 
due to the partial volume effect, it is difficult to use the 
usual cut-off  point (2.5-3.0) for differentiating malignant 
from benign LN. Semiquantitative analysis to determine 
a standardized value for FDG uptake in nodal lesions has 

211 May 28, 2012|Volume 4|Issue 5|WJR|www.wjgnet.com

Spin: 0
Tilt: -90

DC

BA

Spin: 0
Tilt: -90

Figure 1  A 61-year-old woman with endometrial cancer with lymph node metastases in left internal iliac area. A: T2-weighted magnetic resonance imaging 
shows a small lymph node (LN) in left internal iliac area (arrow); B: The LN seen in (A) shows moderately abnormal signal intensity on diffusion-weighted imaging (DWI) 
(arrow) suggesting presence of nodal cancer spread; C: Enhanced CT component of positron emission tomography and computed tomography (PET/CT) shows a 
small LN in left internal iliac area (arrow); D: PET/CT shows that abnormal 18F-fluorodeoxyglucose uptake corresponds to the LN seen in (C) (arrow), suggesting the 
presence of nodal cancer spread. Histopathological specimen findings confirmed extensive LN involvement by cancer in the node. Both DWI and PET/CT were true-
positive for the node.
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not been performed in many studies[26-28]. FDG-PET/CT 
is primarily limited by its inability to detect microscopic 
metastasis. This impaired PET/CT performance is not 
surprising, because 0.5 cm corresponds to the mean value 
for spatial resolution of  the PET components, which 
is in the range of  0.4 to 0.6 cm. This still limited spatial 
resolution of  the PET component makes the presence 
of  metastasis in small LNs almost indetectable[20,26-28]. 
Improving the spatial resolution and sensitivity of  PET 
scanners and developing new, more specific radioactive 
tracers may help to overcome this limitation in the future.

During the past decade, enhanced MRI using a special 
lymphographic contrast agent - USPIO - has been pro-
posed as useful for evaluating LN metastasis in several 
human malignant tumors, such as uterine cancer[13], pros-
tate cancer[21], and breast cancer[22]. These researchers have 
found that USPIO allows the detection of  microscopic 
metastatic LNs and has a high overall level of  accuracy 
for detecting nodal metastasis. Rockall et al[13] reported ex-
cellent results with USPIO for detecting LN metastasis in 
uterine cancer with 82%-93% sensitivity and 97% speci-
ficity for node-specific analysis and 91%-100% sensitivity 
and 87-94% specificity for a patient-based analysis.

Our study has certain limitations. First, the number of  
patients was relatively small. A larger-scale investigation 
to evaluate DWI and PET/CT for the detection of  LN 

metastasis is thus warranted. Our findings show the ac-
curacy of  PET/CT for a selected cohort of  women with 
uterine cervical and endometrial cancer, but not for a 
population of  women at all stages of  the disease. Second, 
we performed a region-based analysis and thus could 
not determine the relationship between individual LNs 
visualized by imaging and LNs analyzed by a patholo-
gist. Third, oral contrast agents were not used for the 
CT component. Oral contrast material could be helpful 
for better delineation of  LNs and normal bowel. Finally, 
the surgeons were guided by the preoperative MRI and 
PET/CT findings, and this may have resulted in verifica-
tion bias.

In conclusion, DWI showed higher sensitivity and 
lower specificity than FDG-PET/CT, but neither DWI 
nor PET/CT are sufficiently accurate to replace lymph-
adenectomy.

COMMENTS
Background
A noninvasive technique that can accurately identify lymph node (LN) metas-
tasis in malignant tumors would be beneficial for improving treatment manage-
ment. Because the identification of metastatic LNs by both computed tomogra-
phy (CT) and magnetic resonance imaging is based on measurements of node 
size, with a short-axis diameter greater than 8-10 mm being the most widely 
accepted criterion for diagnosis of nodal involvement, these morphological 

212 May 28, 2012|Volume 4|Issue 5|WJR|www.wjgnet.com

DC

BA

Spin: 0
Tilt: -90

Figure 2  A 51-year-old woman with cervical cancer with lymph node metastases in left internal iliac area. A: T2-weighted magnetic resonance imaging shows 
two small lymph nodes (LNs) in right and left internal iliac areas (arrows); B: These two LNs seen in (A) show moderately abnormal signal intensity on diffusion-
weighted imaging (DWI) (arrows), suggesting the presence of nodal cancer spread; C: Enhanced computed tomography (CT) component of positron emission tomog-
raphy and CT (PET/CT) shows two small LNs in right and left internal iliac areas (arrows); D: PET/CT shows no 18F-fluorodeoxyglucose uptake corresponding to the 
two LNs seen in (C) (arrows) suggesting the absence of nodal cancer spread. Histopathological specimen findings confirmed extensive LN involvement by cancer in 
left internal iliac LN and no involvement in right internal iliac LN. DWI was false-positive for the right and true-positive for the left node. PET/CT was true-negative for 
the right and false-negative for the left node.
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imaging techniques have very low sensitivity. More recently, various functional 
imaging modalities such as diffusion-weighted imaging (DWI), ultrasmall super-
paramagnetic iron oxide, positron emission tomography and CT (PET/CT) have 
been used to assess LNs in patients with malignant tumors.
Research frontiers
To date, there have been several reports on apparent diffusion coefficient (ADC) 
obtained with DWI and 18F-fluorodeoxyglucose (FDG)-PET/CT for the detection 
of LN metastasis in patients with uterine cancer. However, to the best of our 
knowledge, there have been no studies comparing the diagnostic accuracy of 
DWI and PET/CT for preoperative evaluation of pelvic LNs in patients with uter-
ine cancer.
Innovations and breakthroughs
This is the first study to compare the diagnostic accuracy of DWI and FDG-
PET/CT with Ⅳ contrast medium for preoperative evaluation of LN metastasis 
in patients with uterine cancer, with surgical and histopathological findings used 
as the reference standard. For our series, DWI showed high sensitivity and low 
specificity, whereas FDG-PET/CT showed low sensitivity and high specificity.
Applications
Because the spatial resolution of the present PET components is in the range 
of 0.4 to 0.6 cm, the sensitivity by PET/CT for detecting tiny tumors and LN me-
tastasis is low. Improving the spatial resolution and sensitivity of PET scanners 
and developing new, more specific radioactive tracers may help to overcome 
this limitation in the future. The quantitative ADC value is reportedly controver-
sial for differentiating malignant from benign LNs in uterine cancer, so further 
analysis is needed to clarify the usefulness of ADC values.
Terminology
DWI is a technique for evaluating the rate of microscopic water diffusion in tis-
sues and has recently been used in oncologic imaging for the depiction and 
characterization of tumors as well as for differentiating benign from malignant 
lesions in various kinds of tumors including uterine cancer. In general, water 
molecule diffusion is more restricted in malignant than normal tissue, probably 
because malignant tissue has greater cellular density and less extracellular 
space. Metabolic imaging using PET/CT with FDG has had a major impact in 
oncology over the past decade, allowing combined metabolic and morpho-
logical assessment of tumors with a significantly improved impact on patient 
management-diagnosis, staging, treatment optimization, re-staging, therapy 
monitoring and prognostication of various malignant tumors.
Peer review
This article addressed a comparison between DWI and PET/CT in evaluating 
the pelvic lymph node metastasis in uterine cancer. The authors’ work provides 
some useful clinical information in the field.
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